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HCCIEJOBAHHE BOTIPOCOB TOCTPOEHUA MATHUTHEX BALAWIAX YCTPOHCTE

PaccMaTpuBanTCs Bthocm noQpréHus‘MaPHnTﬂmx 3agabmux yCTpOﬂCtiAJﬁ
'OHCTpogeﬂcTaymmnxAgmqﬁcnnTéanmx MamnH. lpeanoxex paa cxem méxux ycTpor-
_CTB, ncnouséybmﬂx JEHTOYHHE W PeppUTOBHE M&PHH;HQG.CepAGQHHKH C npaMo -
yroabLHOM ﬁe’meﬁ PHCTepesﬁca, a TaKxe Tp&HC(X)JHORCOpBI. [lpuBeneHH aHaJmi‘quec- ‘

‘KN BHBEJEHHHE 3aBUCHMOCTH LIS ONPEACHEHUS- O6BEMA YyCTPOUCTBA ¥ BEJWYHH NO-

JNE3HHX W NapaBUTHHX CHPHAIOB B 3aBUCHMOCTM OT XapaKTEDUCTHK CEpAEUHUKOS.

' SOME PRINCIPLES OF DESIGNING MAGNETIC PERMANENT STORAGE DEVICES

{
-

e s ' : N\ L . ' o
The basic problems of designing magnetic permanent storage devices for
‘high-speed digital computers are discussed. Some new circuit types using

both ferrite and tape-wound cores with rectangular hysteresis loop and

transfluxors are presented.

The analytical relations for the capacity of array and signal-noise

. ratic are treated.
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BBereHnuE

Pz cospémeunmx'échperﬁéTBywmux BH&HCﬂuTeanmk MalliH ¥MENT Hapsny c
'ABYCTODOHHEN onepaTnBHoﬁ naMATbl- OLHOCTOPOHHEE aanomnﬁamﬁee yCTPOACTBA,
JacTo Haaﬁaaeuoe 3aJa0MuM ychoﬁéTBOM'nﬂu.“noéTOﬂHHoﬁ naMaTbm“.VTéKoe
YCTPORCTBO HONMYCKAET onepaTnBHoe cquTmBague,xpaHnuon B HeM nH@Opmauuungo.
HE ONEpPaTHUBHYW 34lUCH. BAAammee‘ychoﬁéTBo nqnoﬁﬁsyeTpa Aas xpaﬂeﬁga'xpﬁ-
CTaHT, NpPOrpaMM M TNOZNPOTI'paMM, Ta6aul M ﬁﬁyfoﬁ “HpODMA LY, KOpraa,Tpe—
6yeTcs Aad pEUNEHHs ﬁaanoﬁ éaﬂaqn,Aﬂuéo_ﬁenoro Kaacca éagaﬁ.’BBnﬂy*Torq,
4TO 3ajanilee YCTpOﬁCTBO'CXGMHO ﬁoxeT GHTb&BﬁHOﬂHeHO 65ﬂeegﬁp00To,q¢M‘one—
paTUBHOE, .LeNeCO06Pas3HO BKIKYATH €TI0 B CXEMY JOGOA . MAMHHH KAK yHnBépcans~
HOW, TaKk H cneunaﬂnanposaﬁﬁoﬁf Bonpoc o'QOOTHomegﬁH eMKoCTEl 3alanlero
u onepaTuBHoro 3&HOMHH&DMéPO,YCTpOﬁCTB ZOJXEeH pemaTBCﬂ KOQHKDETHO, C yue-
TOM ofmux TpeGOBaHM#, NPEABSBAAEMHX K MallHHE o

B naﬂﬁbﬂ pabore paccuanﬁBamTca BosmomHOCTu_noéTpoeHHs 3aZapLero
. yCTPONCTBA HA MAlHUTHHX saeMeHTax. PaborTa 6Hna BHIOMHeHa B Jla6opaTopuu
MaPHﬁTHMX.SAGMeHTOB AHCTUTYTa TOYHOM MEXAHUKH U BHUMCIUTENBHON TEXHUKU

AH CCCP B 1956 T,
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'TABA 1

3azanmee YCTPOACTBO MOXET OHjb NOCTPOEHO Ha uéHTqumx MarHUTHHX cep-—
AeYHHKaX. Hooﬁenﬂne OOBEAUHANTCS B JIUHEAKH, deQeM xonuqedTBo CEDPAEUHUKOB
B JUHEAKEe HOJXHO OHTH DaBHO YHCJIY Pas3pazoB fYEHKH, 2 KOJAUYECTBO JUHEEK —
PaBHO YHCJHY dAYEEK YCTPOACTBA. B TakoM ycTpoicTse wcnonssyéTca OPUHLHUT
CqHTHBaHHﬁ.Oeé paspylleHuss HHPODMALKUU C NMOMONBK NePNeHAUKYIIPHOrO NoJs, (
CO3/aBaEMOr0 CYMTHBALMUM UMITYJIBCOM TOK&, NOCHIAEMHM HENOCDPEACTBEHHO no ‘
nenre [1,2]. C 3To#t yeabio Bce CEPACUYHUKHU OJHON SYENKU AOJXKHH OHTH CBH-‘
3aHH N0 JEeHTe Tak, 4YTOOH 06pas3oBalcs egnﬂmn Toxonposoa. Ha puc. 1 usodpa-
X€Ha NPUHUUNMANBHAS CXEMa YacTH 3aaplero JCTPOACTBa Ha JEHTOUHHX CEp-
JEUHUKaX.

llpy mozaue MMNYJbCA TOKA IO JEHTE WBODAHHON JUHEAKH HA BCEX TOPUBOH™

TalbHEX (CUMTHBAKNMX) MPOBOZAX, pHC.1, BOBHUKHYT HUMNYJbCH 3.[.C., NOJSIP—

N Aueek
A

7

1 pospsdol
ﬂ;f

om Gewugpamopa Bubopku
Puc.1
HOCTh ¥ aMIJUTYZLH KOTOpHX-éaBHCﬂT OT COCTOSIHHS CepAeYHUKa. ECau CHPHaJH,
HaBOAUMHE ﬁa CUUTHBaKIEM npoBoze, Hb,ﬂaTb SaTel;d H!a. BJIEMEHT, UYYBCTBUTEJAb"=
HHA K HMIYABCEM TONBKO OJHO! NOJSPHOCTH, TO HA BHXOAE MH INOJYYMM WUMIYAB~

CH, COOTBETCTBYWIUE B3aNWCaHHOMY B fAueiiKe KOAY (HampuMep, Hanuyde HUMNYJab-

- 4 -
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ca "1", OTCyTCTBUE HMNYJIbCA "), .CxeMa AOTycKaeT MHOU'OKPaTHOe oépameaue
K sueike 6e3 HeOOXOLUMOCTH pereHepauuu.

| OCHOBHbHMH npeumymecTBaMH.cxemm SABJISKNTCSH: NpPOCTOTa, OHCTpPOAEHCTBHUE,
BO3MOXHOCTB MPOCTEHMH cpeACTBaMH MEHSITh xpaﬁumym uHPOpPMallM, KaueCTBEHHHR
NpU3HaK, PACNO3HABAHUS docroannﬁ nO" y "1", BHCOKad TeMmuepaTypHas CTaOuIE"
HOCTE, HEKPUTUYHOCTH K NUTAHUK.

lo GHCTPOAEACTBUK PacCcMaTpuBaeMas CXeMa CTOMT Ha OIHOM U3 MNEPBHX MECT
cpenu APYrdX CXeM Ha MaUHUTHHX CEeDACUHUKAxX C NpSAMOYTOJbHON NETAEH rucre™
pesuca. Tak, Ha cepﬂeqnhxax U3 Aecafuunxpouuoﬁ JEeHTH chnJjaBa "mepMuHBap"
‘dmﬁo IOCTUTHYTO YBEPEeHHOe cuuTHBaHWe 3a 0,1 -~ 0,2 MKCeK. CKOpOCTBH CUHMTH~
BaHUSA ﬁpaxanecxn 32BUCHUT ToﬁBKOOT,anuTeanOCTnnaprTnanmmpOHTanMHynb -
COB TOKa CYMTHBAaHWA. B 3ajapmeM YCTPOACTBE, NOCTPOEHHOM IO TaKOMY NPHUH™
muny, BpeMa o6palleHuss GyZeT bnpeﬂeHﬁTECHI36CHOBHOM‘H6 BpemeHeM U3MEHEHUS
NOTOKa B CepAeYHMKE, a BDEMEHeM NOArOTOBKH lieneil BHOODKM ajpeca.

B. CBA3HU C STKM'npéAGTaBﬂﬂeTCH BOBMOXHHEM, . €CJU OH Takasd 3ajaya OHJIA
NOCTaBJEHE, CO3LaHUE HEOOABIOr0 CBerOHCTpOAeﬂéTBymmePO 3aaKmero yceTpou-
cTBa 0€3 MArHUTHOTO Aemn@paTopa,'fAe Ha KaxIyw suedky 6yAeT paboTaTh OAHA
BJEKTPOHHAS "JaMna mopmupoaafeﬂﬂ umnyﬂbéoa TOKa CUMTHBAHHSA.

Ina 3anucu MHPOPMaLU¥ HEOOXOAMMO YCTAHOBUTH BCE CEPAEUHUKH yCTPOACTBA
(puc.1), KOTopﬁe LOJIXHHE XPaHUTh "1",_B,coCToaHue, XapakKTepusyemoe bdma-
TOUHHM [OTOKOM OAHOFO 3HaKa, & BCe cepAeQHnKu;.xpaHamne "OQ;1- B copToﬁ-
HUE, xapaRTepuayemoe OCTaTqumM OTOKOM npyrbfo 3Haxa.‘ﬂocxoﬁ;xy TaKas
onepauusi NPOU3BOAUTCA PEJKO M HE CBA3aHA C péGOToﬁ MalluHH, uesnecoodpasHC
npoaoAth ee DYUHEM CIIOCOOOM C OMOIBR uMnyﬂbcés noéTOﬂHHoro'Toxa._

Hak ¥3BECTHO', JEHTOYHHE CEDACYHHKH UMEKT BHCOKV TeMnepaTypHyL cTa-
OUNBHOCT [3]. CymecTBeHHo; YTO B peXWME CYUTHBAHUS NEPNEHAUKYASDHHM NQO=

neM HarpeB CEepAeuyHUKa, MEeHbIe, 4YeM Ipu padOoTe ero B DexuMme nepeMarHuyuBa-
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- HUA NIPOAOJBHEHM noneM. HpH TepEMarinyMBaHuy CepACYHUKS, u3 TOHKO? (oT 18 xx
¥ HUXE) JeHTH HpOAOﬂbHHM [OJIEM 'HAPDEB' B OCHOBHOM onpegeﬂseTcs NOTEpsIMA Ha
PHCTepeauc ¥ nocaezrenrcrsue, -IPONOPUNOHANBHEMH nnomaan,orpaﬂnqnsaeMoﬂ‘Kpu-
BO# AHHaMqucxoﬁ-xapaRTepHéTHKH CepreyHuKa. B cayuae xe cquTmBaHHﬂ nep-
HGHAHKYHﬁpHHM NOJEM HATDEB IIABHEM 00p&a3oM onpenensieTcs OanecxuMH nore-~
psdMH B MeTalne CepASQHHKa, CBSIBaHHHMU C HpOTeKaHHeM O JIEHTe UMNYJLCOB .
TOK& CYHTHBaHUA, TeM He Meﬂee,vnocxonsxy HarpeB CEpAeYHUKOB BCE-TaKu uMe-
eT.MeCTO, Haauyue BHCOKOW TeMnepaTypHO# CTa0UNbHOCTH xapaKTepﬁCTux HajO

DPaccMaTpuBaTh Kak NOJIOXUTEN b HER daxTop.
B MaTpule, NOCTPOEHHOR O npuﬁunny coenaﬁeﬂua foxoa, rle CYUTHBaHUE
OocymecTBAsSeTCS nbogoﬁbﬂmu noﬁem, U3MEHEHHE aMHﬂHTyAH IeACTBYKMUX HMHYAL'.
f COB Ha t 10 -~ 15% NPUBOZAUT K TOMY, 4YTO YCTPOACTBO HaqnuaeTvpaQOTaTs He-
CTACMJBHO B MOXeT OTKAazaTh. B cayvae cuurupanus gépnenﬂuxynﬂpnﬂm noaeM

HSMeHeHHe aunnnTyAm TOKa cquTmBaHns Ha * 30% u 60ﬂee He TNPUBOAUT K COOsM,

a amnﬂnryxa BHXOZHOTO- cnrﬂana MEHSETCH HesHaunTeabHo (puc.2).

Yo
A0
EN
”0’4
T a
1y
; . : Puc. 2 Hunynbcnue xapaxmepucmuxu cepoeunuxos
: npu CUUMbBIBAHUU
@ =.cuumneanue npoooALHUM NOseM (mok‘cuummea—
'Huﬂ nodaemcﬂ no xoopounamuod aukuu); 6 - cuu-—

'MMeaHue nepneﬂduxynﬂpuum nosem (mox cuumuea. —
HuA nodaemcA no Aeume)

OZHUM H3 HEJOCTATKOB onucmaaeybro'sapnaHTa ABASKTCA TEXHOMOTHYeCKue
TPYAHOCTH, cBA3aRkHe C HpOHSBOﬂCTBOM JEHTOUHHX cepAeqHuxos. B maHHOM cay-
‘4ae HpOHSBOACTBO CEPAEYHNKOB HECKOIBKO YCHOXHHGTCH TEM; UTO KOHIUH JEHTH

0 . v ) —6—
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ZOJXHE OHTb CBOGOAHEMH. KpoMe TOro, KpaiiHEe HEXeJaTeNbHH MECTHHE KODPOTKUE

SaMHKAHUS MEXZLY ee BUTKaMH, JaXe €CJH OHH HMEWT Toqeqnﬁﬂ»xapaKTep;

lipy nepeMarHWYABAHWY BHCOKOYACTOTHHM NPOJOJNBLHHM HOJEM BDAEKTPUYECKUM.
'KOHT&RT~C§C€AHHX BUTKOB JIEHTH CEDAEYHMKA MOXET cosnéwb 61arONpHATHHE yeao~
BUS AR TOSBICHUS Buxpesmx TOKOB, 4TO npnbeAeT K Aoéasoquou§ paaorpééy'n,'
B KOHEUHOM® cuere, X CHUXEHHUI M&KCHM&ABHO BOBMOXHO# YaCTOTH paGOTH cepaey-
HUKa. OLHaKO, KOrZa HOBerHOGTH KOHTaKTprmmHX yqacwxoé CocenHux BUTKOB
JEHTH ManH, T.€. MEXBUTKOBHE 3aMEKAHHS HOCST Toqeqﬂmn xapaxTep,.ycnosuﬂ
IS CKOABKO“HHGYAB 3HaquTeanoro BOSpaCTaHHﬂ BUXPEBHX TOKOB OTcyTCTBymT "
3aMETHOTO YXYAWEHHs CBOWACTB cepneqﬂnxa He' naénmAaeToa. B TeX Xe cnyqaax,
xorga TeHTa CepAeYHHKA UCNONB3YeTCs B xaqecTBe_npopoAameu Cpea Ans aM-
NynbCOB dea CUUTHRAHHL, KaK 3TO UMeeT MedTQ npﬁicquxuaaﬁﬁn‘uumopuauuu
nyTeu coaAaHns_nepnennnxynﬂbﬂopo ndﬁa;,aaﬁnqué naxe:TOQequx KOHTaKTOB
MEXZy BUTKaMU MOXeT NDUBECTH K 3naanen5H¢uy anxeﬁnm}annnnwyﬂ panHBae¥
MHX curnanoa,‘qu.sarpyﬁHﬁT“nﬁu onenéew HeBbauQXHmy”pabnoagasanue HHPOp-
Maunu.. | |

B oTHOmeHuH nadapgTbB-YCTpOQCTB HeOGXOZéMOJOTMeTHTB,_ﬁTb;TaK KaK 1pec-
COBaHHHE CEepAEYHUKH MOTYT OHTH nsréTosﬁeHm'suaanenbﬁb Meﬂbmnxbpaauepéab
ueM AeHTqumé, TO ¥ caMa MaTpHla U3 nenmoqnmx_cépgeqHHKOB 6yneT ébﬂbme;
4eM u3 ¢eppuToamx.OAHaKo nocxonbxyfsxounnexce PaéapnTm 38JaBNET0 yeTpoi-
crea onpenenﬂmTcs He MaTpUiaMH, & DAEKTPOHHOH YacThblb, ysennqeuue Padapn—'
TOB coécTBeHHo MATDHULUH HE CMOXET oKazaTh 3aueTHoro Bﬂﬂﬂgnﬁ Ha odmne raga-
PHUTH YCTPOACTBA."

KOHCTDYKTHBHO yCTDPOACTBO Ha neﬁTOqHux cepgeqnnxéx'yAOGHo éﬂnoAHaTb Ha‘
OTAENBHHX TIaTaX, CBA3AHHHX c’aneKTponnéﬁ chuoﬂ ] pacﬁoabxeﬂamx B Mamu—_
He TaK, YTOGH OHW OHIM AOCTYNIHH ONepaTopy. Ha KAXZOM naaTe (puc 3), npeza-

cTaBIawmeid cobon U30JMUDPYRIYI0 IIJIaCTHHy, IIOKpHTYIO cloeM MeTaJIJIa Cc O,lIHOId

CTODOHH, PAaCIONOKEHH no_necxonbxo KOIOHOK CEepAEYHHKOB, ' Yo6pasywmix Kaxzas’

-7 -
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YKy AAS XDAHEHWS OJHOrO uMcha. Ha NIaTy Xe HaHeCeHa KOODAMHATHAS CETKA,
C TOMOWBK KOTOPOH onpegenaeTcs HOMED. YWCJa ¥ pasdsaza, K KOTOpOMy npuHan=
JEHUT TOT WIK Apyrom\cepﬂeqﬂux. ?anucs nn@opuauun NPOUSBOAUTCSH C NOMOWBK
Asyx'mTexKepos, csasaHme c HeOQHmeMH>HCTOqHHKaMH HOCTOQHHOPO TOKa, o4~

- HUM U3 KOTODHX npoussoAuTcs 3amuch "1", npyrum = crupaHue, uau sanuce OV,

. Puc.3
Jlns sanucw. Hﬁmopmauun uenb TOK& Ha KOpOTKoe BpeMﬂ 3aMHKAETCH C NOMOLBK

mTeKKepa, BCTaBJASEMOr0 B I'He3Z0. [IpoTekawmui npu OTOM MMIYJIBC TOKa mepe-
MaPHuénEaeT cepneQHnK‘B.ﬁnyoe COCTOﬂHMé. TaxkuM oépaaoM, B.bTﬂuqne oT
AHOZHOTO 3alamero YCTpOHCTBa MTeKKep UCIIOJb3YeTCs ARmb Ana ofecneveHus
KpaTxospeMeHHoro npoTeKanus TOK&, NOCJAEe Yero ero yaJsnT U3 rHe3fa. Baus-
HHE IIOXHX KOHTAKTOB, aBnammeecg HaHOOﬁee qdcTQﬁ NPUYRHOM OTKéaa B pa6o-
T€ -AUOLHOT'O YCTpOHCTBa, 3Jechk yCTpaﬂﬂeTCH. llpouecc ”Haéopa” HYXHHX KOZOR
uoxeT éme odnqueH C NOMOmbK 3apaHee nep¢opupoaanﬂom éymaxnon KapTOUKK
" (puc.3)

B psaze cayyaes Méxew OHTH MPUHATA uaéa CXeMa 3alluCU: B OLHO U3 COCTOS—
Hait (HanpuMep, "Oﬁ) BCE cepneqnnxﬁ YCTaHaABAUBAKTCS O oblei crneyuans=
HOM oéMOTEe NyTeM KPaTKOBPEMEHHOI' O SaMHKaHHH_ueHH TOK& B BTOM OéMOTKeH
CEepAeYHUKH, B‘xonpmx AOMKEH 6HTL 3an¥caH ApPyroid suak (B HameM npume-

Ape "1”), nepegonﬁTcaxa‘STd COCTOsiHUE MTEKKEepPOM MHAMBUAYAIbHO. [pu Takon

_ CXeMe, XOTS MOHTaX MATpHilH HECKOJBKO YCJOKHAETCS, NPOLECC 3aliCU Kak C

...8_
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noMOUbl NEpPOKapTH, Tak 4 6e3 Hee yckopseTcs. B clyuae mpuMereHus nepho-

KapT UX TpEOyeTcs He IBE, KaK JJjs NepBOA CXEMH, & BESro OfHa.

PIABA 2

CymecTByeT HECKOJIBKO CXeM, IO KOTOPHM MOXHO HOCTpOHTb aaAawmee YCTpOM-
CTBO Ha meppHTOBHx cepﬂeqﬂnxax. OHHH nyTe COCTOMT B UCNOJNb30BAHMH. OLHOTO
CEpPAEYHUKE Ha 3an0MHHaHue.oAHoro JNBOWYHOTO 3HaK&. B sTOM Cquae Améoe Ma-~
TpUUHOE 3anommnammee yCTpOMCTBO MOXET OHTb npncnocoéﬂeﬂo nyTeM pana yapo-
meHun nJas paGOTm B KaquTBe aaﬂammero YCTPOACTRA.

B MaTpUYHOM OnepaTHBHOM yCTpOHCTBe, Hanpnmep, padoTanmuM no npununny
cosnagammux TOKOB, HaJ0 YAaJUThb BCE cepneqnnxn npeAHaaHaquHme bil € xpaHe-
HUS ABOMYHOIO HYJS (pnc;4), & U3 CXEM YIpaBleHus ucxnmquTb~aAeMeHTw, CBdA™
3aHHHE C ONEPATHBHON 3aNUCHK HH@OpMauHH; Pa6ora Taxofo JCTpO#ACTBaA He Hy5
X4aeTcsd B OCOGHX.HOHCHeHﬂﬂX.

Ecou saganmee ycTPOACTBO NOCTPOEHO U3 Mquuu; NoA06HHX usoépameﬂgoﬁ Ha
puc.4,a, TO TOCJE KaXAOT'0 CUUTHBAHUS HEOOXOAUMA DPEereHepaluudt; OLHAKO no-

CKOMbKY OHa Tpebyercs BCerfa AJis BCEX CTOAMMX B WBODAHHON -A4efike cepaeu-—

Cy

Puc.4. ﬂéa BADPUAHMA MAMPUUHIIX CXEM 3a0an%e10
ycmpoucmsa - ' :

-9 -
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’

HUKOB, UENH pereHepaluud MOPYT GHTH NPOCTO YABJEHH U3 CXEMH, & OLHONOASD™

HEE TOKH CHHTHBaHﬂﬂ sameneﬂm Ha ABYHOﬂHpHHe.

-

ﬂpyron cnocoo pemenuﬂ npoéneum pereHepalMn MOKaZaH Ha puc.4,d. CquTm-
' BaHWEe NPOU3BOAUTCH HYTeM cnoxeuua IBYX OZHONIOJSPHAX  AMNYJIBCOB, pereHepa =
uus ocymeciaﬁseics c noﬁombm HOCTOHﬁHOPO‘CTaTﬂﬁeCKOPO CMEmeHus, OARHHOTO
H& CEepAEYHUKH BCEX MIaT, 3:' - o L
OZHUM W3 OCHOBHHX Boﬁpbcoa, uaTépecymmnxfxoncwpyqupa Maépnqnmx cxeM,
SIBISIETCS BONPOC HaIeXHOI'0 paCﬁCSHaBaHHH nnmopﬁauun pu ﬁanuou o6beMe Ma-
'TpHuH;VHBBeCTHaﬂ dopmyaa [4]; U3 KOTOPO# MOXHO ONpPELeJUTh OTHONEHHE CHUI=
Hala K. nouexe, ecau U3BECTHH uunynbcume xapaxTepncwuxn MaTepuaia u 06meM

KBaApaTHOH ManHuH, HMeeT‘BHA.

®
0
W

ox (e, = 2y + (n - 2) ez, (1)

'TAe: e1 = 3.A4.C. CHI'Hala OT UBODAHHOIO.CEPAECUYHHKA;
ezf—‘S;A.¢,.HQM6XH OT CEepAEYHUKS, JEKAWEro Ha OLHON M3 U36PaHHHX

' KOOpAMHAT; . )

LS
1

'IOJIOBHHA qncﬁa kqopﬁnﬂamnmx.nnﬁnﬂ MafpuuH;
eg = paaHoCThaa a.n;c:-poueﬁu oi:napm.HaHOﬂQBnHj U30paHHHX cep~
AGHHHKOB,.HQ;paSHOMy dpneHTnpoBaHHHx owﬁocheﬂﬁuo qqﬁTMBa -
L | wmero npososa.

@opuyna.cnpaaeaﬂnsa Anst BCex n'quHHX;B‘HpeAHOAOXGHHH, 4T0 MaTpHL cocTo~
UT u3 n? cepﬂeqﬂnxos, a cnocoé ‘TIPOWKBKY cquTmBammero npoaona odecneanaeT

YepeloBaHNe BHAKOB HaBOAHMOM Ha HEro CepAEYHHKAaMU 3.4.C. (enoqxa)
Mexannau NOABJIEHUS TIOMEX IIpH canmBaHnu B sanomuuawmem u saﬂammem ycT=
,vaKCTBaX paannnen. B cayuae sanomuﬂammero YJCTPOACTBA NOMEXO# npuHaTo_CQK—

TaTh CHT'HAJ, BOBHMKAWWMA Ha CUUTHBAKNEM NDOBOAE NP OGDANEHWH K CepAeYHH-

Ky, xpansmemy xoz "O". Takad nomexa cJaraeTcss #3 CHIHAME, FeHEePHPYEMOTo

. - 10 -
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H36paHHHM cepleuHukoM (curHasta "yumcroro' mau "paspymerHoro" Hyﬂa),'ﬁ He~
KOTOpO#l Z0GaBKY, BKJIKYamMed CUT'HAJIH OT ﬁonyngépaﬂnmx ¢epgeqﬁuxb3, Hépsmﬂ'
CHI'HaJ BO3HUKAET B pesyJbTaTe uameaeﬁna,ﬁarﬁuwﬂoro COCTOSAHUA éepneQHuKa
110 YaCTHOMY UUKJIY TOZ neﬁbTBueM NOJHOI'O TOKa CQHTHBaHHH,iT;e..CYMMapHOfO'
BO3AENCTBUS ABYX noaoéuﬂﬁﬁx TOKOB Ha UBCpaHHHA CEpACYHHK.

B marpuie 3afaKmero yCTPOMCTBE CEDACYHHMKH, XPaHAMHE KOZ ﬁOV, OTCY@CT?H
Bbe Wid, BO Bcaxom_Cquae; He.caaaaﬂm éo‘cqnmﬂaammnm-npoabnout Bce cep-~
AEYHUKM, CBS3aHHHE CO CUMTHBAKMAM NPOBOZOM, XpaHST Koz "1M, T;é.‘HaXOAﬂT-'
Cs BCerjga B, OLHOM coéTosHHH. [losTOoMy cursan nouexﬁ'nmeeT HHYI chyxiypy.
Curnaa "O"'chyTCTﬁyeT’HOAHOCTBm. CUTHaJH OT noaynadpgﬁﬂmx'cepgeqkﬁxos
UMEKTCS, HO UX BJHSHUE Ha;bQﬂTmBaeMmﬂ CUTH&J OTIHYaeTCs dTvcnnga 3anag~
'Mnﬂammero'yCTpoﬂéTaé.

B sanowuuHanmeM yCTPOACTBE YHCAO CEPASYHUKOB MATpHUILSH, LaKmUX TOMEeXy eg,

BCerZa DaBHO ABYM U He 3aBHCHUT OT 06BEMA MaTpHUH. 3HaK 3.71.cC. €5 TaKwe
BCErZa W3BECTEH: OH MPOTHBONOJNOKEH 3Haxy ®.A.C. CHI'HaJd, CUMTHBAEMOIO C
¥36paHHOr0 Eepaegﬂnxa. ‘

B Martpuie 3azapmero ycTpoiacTEa QQéno cepgéqnukos;.nQABepPammnxca‘nono—
BHHHOMY BOBCGYXIECHUK, maxTnéecxu'Hé Qgﬂ3aHO c oé%eﬁom Manaum, KaK B 3amo-
MHHalleM YCTPOHCTBE, M 3aBUCHT IIaBHHM oépaaoM OT XapaKTepa B3aNUCAHHHX B
YCTPOACTBE KOZOB = xapaxfepa xpaan#oﬁ uﬁmopMaunH. Hoaiomy QHCHO_GQPAGHHH;
KOB, . TEHEDUPYKNUX NOMEXY €, MOKET H3MEHATLCH BICquae COBIAJEHUS] 3HAKOB
9.4.C. TIOMEXH M CUTHAIA C M3OPAHHOTO | CepaeuHuKa 8 [MANa30HE OT 0 Jite
(n=2) worOmn B cayqaevux HecosnaAeHHﬂ; llonaras rz))‘z,He-byAeM ‘B
AaJbHeRmeM 3amMevaTs BTOM Pas3HulH, cqﬁmaa KénmqécTBOYTaxnquepaeQHﬁxoa.no
MaKCUMaJbHO BO3MOXHOMY. |

Ecau HbeAHOﬂOXHTE,'QTO XapaKTePUCTHKY BCEX CEPASYHHKOB MATDALH coBna-~
AgiT C ﬁOCTaTOQHOH TOYHOCTbI, TO BEJIMYWHA DABHOCTHON MOMEXH eg Oyzer a3a~

METHO OTJAMYaTHCA OT HYAS JHUIb B TOM CAyYae, KOTrAa COOTBETCTBYWmMAs mapa

- 11 -
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cepueqﬁuxos XpaHUT pasauunbe koxd ("O" u "1"). BcuenscrBue TOTO, UYTO B Ma~
Tpuile 3aIaBLEro yCTPONCTBA. BCe CEpPACUHHKU XDaHAT QAMHaKOoBhe kozs ("1M"),
MOXHO MOJOXUTb €5 » 0, npeanosaras xopoﬁym ogﬂopoﬂgoCTb'cepﬂeqﬂnxos.

C yueToM BCErO ckasaﬂuéro dbopmyaa (1) mpuoopeTaeT A4S MATPULH 3alaple—

Fo'yCTpoBcTBa; B TexX Xe, 4TO ¥ AAg dopMysas (1) 0003HAUEHHUSX, BUA:

e, %t leg £ (05 n) ey ], . (2)

~

o $opmyaa (2) chnpaBeanwBa AAs HIEMEHTADHO! MaTpuus® 3alaikmero ycTpoicTsa,

NOCTPOEHHOIO MO cxeMe 4,a, Npd JWooM n.
‘KauecTBO CEpAEYHMKE, CIOCOOHOCTH €ro paooTaTb B CXeMe MATPUUYHOrO 3amo-

MHHaWIEro yCTpOACTBA OUEHUBAKTCS BEJIWIUHON KO3¢EULMEHTa KBAADATHOCTH
k. (OAHO® M3 ero MMIYJLCHHX XapakTEepUCTHK),

" Koad$uuUeHT KBaADATHOCTH NO HanpsxeHuio K~ eCTb OTHOWEHUE aMIIUTYA

(e
CUTHAJOB, NOJYYEHHHX C CEPACYHUKA NDU CUUTHBAHUK NONHEM TOKOM :

K =
O n

€(1) (3)

06HUYHO 6epeTcs OTHOWEHUE aMIAUTYAH CUI'Hala, MOJYYEHHOTO OT CYMTHBAHUS
\
"yuctoi!" Mau "paspymeHHod 1", K cursany paspymesxoro "0". "Paspymenue "

COCTOSHUA MPOU3BOAUTCHA NOJOBUHHHM TOKOM. KosdgduUMEeHTOM H& 'ynodﬂg noJas-—

| ()
30BaThCA, KOPA& B YCTpOﬁCTBe He npeaycMaTpUBaEeTCd CTPOOUPOBAHUE UJU UHTE~
'DUPOBaHHE CUYUTHBAEMHX CMPH&HOB.IB NIPOTUBHOM CJayYae Jyuume noJNb30BaThCH

KO3PPULHAEHTOM Kx(ﬁf XapaKkTepU3YKIUM OTHOMEHUE M3MEHEHUA NOTOKOB B cep-

Je4YHUuKe, ﬁOCTaBﬁeHHOM B TakKue Xe YyCJOBUd.

* oz pieveHTapHOR MaTpuliell MOHMMAETCs Takad MaTpUua, Iy 4acTb ee,
BCE DaoOYUe CEPASYHUKU KOTODPOA CBS3aHb C OAHUM CUHTHEAKMUM TPOBOZAOM.
PeasbHas MaTpuU2 Kak 32/aKlero, Tak ¥ 3alOMUHAKILEro YCTPOXCTRA MOXET
COCTOSTH U3 OIHOW, ABYX, TPEX W T.L. SNEeMEeHTAPHEX MAaTpul,T.e, WUMETH
1,2,3 u T.A.”cquTéBawmzx NpOBOAOB.

...12 -
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i

B maTpulle 3alapmero -ycTpoiACTBa CEpACYHUKH, noABepPammueoﬁ'Boaéyxneﬂum
NOJOBHHHEM TOKOM, JaKnT NOMEXY eé, BeﬂHQHHa.KOTOpoﬂ GYAGT‘MaKCHMaﬂbHOﬂ B
Tex cJayvadx, KOrjha. CEepAeyHHK noABeprca MOJIOBUHHOMY BbaéyerHumv"Bﬁemee",
T.e. eca¥ OH HaxOZUTCS B COCTOsHHHM "uucTon", a He'"paspymeuﬂoﬂ 1", Beﬂu;--
YWHA Jaxe TaKOA MAKCHMaJbHOW MoMexu GYZAET MeHble, ueM BeAdYUHa curHata
paaﬁymeﬁﬂoro HyAd - €(p)» BXOASNAS B BHPAXEHHE (3). lloCKOIBKY BTH BEAN -
YUHH Bcefmaxn‘énnsxn, MH MOXEM NONB30BATHECHA KOBPPULUEHTOM KK,7HMea B BHULY,
OZHAKQ, ‘YTO NOJYYEHHHE peayﬁbmamﬁ‘éynyT HECKONbKO 3aHMKEHHHMH.

ECaM MBBECTHH MMIYJbCHHE XaPaKTEPUCTUKM CEepAEYHHKOB, TO, 3a4aBasiCh MU~

. HUMAJILHO AONYCTUMHM SHAYEHUEM OTHOMEHNA CHI'HaJa K NoMexe Ha CUYHUTHBaKMEM

€ey

npoBoZe - KOBPPUUUEHTOM curHana K o = » MOXHO onpeAennTb MaKcu-
. C © nomex o ‘ :

' MaJibHHA 006beM BJEeMEeHTapHOM MaTDHULH, ‘UCXOLS U3 HauboJee HeOJar OnpUATHHX

yCTOBUA pacunpeieseHuss KOZOB:

) ecq 81 - nez e(l) KK . .
e e RS D vt
€roMex neg &0y n ‘
OTKyAa
H .
K . . .
n < —, (5)
Make - N g 4
c
Ins KBaApaTHOR MATpPULH UMEeM :
Ky g '
N = nl & { )2 . . » v

B »Tux ¥ nocaeAyolUX NOACUYETaX HUCHOJAb3YWTCS XapaKTEPUCTHKHU cepAeanKoB,

CHATHE NPUMEHHTENBLHO K YCIOBHAM DAGOTH B 3aNOMUHAKNUX YCTPOACTBAX; OLHA ~

KO CTpYKTypa GOpMyJ COXPAHUTCH, €CJIAH OHM OYIyT 3aMEHEHH ADYruMH, OJHXE

OTpaxXawmuMi TpPOLUECCH, MPOUCXOASMHE B MATpHlEe 3ajaolero yCTPOACTBA. IT0

WUCKJKYaET HeoéxonnMQCTb B pacmu$poBKe BHAUYEHUA UCTOJbBIYEMHX xoa@@uuneHToé
WI¥ 3aMeHe MX ADYIMMH. B cuny YKas3aHHHX AONYNEHH# De3yJbTaTH HOACUYETOB

—13—
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fscépna GyayT'Hecxonbxd aauuxeaﬂuuuﬁ» : -

lpu onpexéneﬂun MaxduManan Aonyémnuobo‘gé%ema 3égabmepo ycTpoficTBa Oy~
Aem’ucxonnfb U3 TPeOOBaHW, Halal aeMHX caMmM neéaaronbuaTHmM cly4YaeM -pac~
upeﬁeﬂenng Hﬁmopﬁaunn B Manuue{ qTo*MbmeT 0Ka3aThCH nonesﬂmy KaK TmpH
KOHCprupdgaHnu?cxeM,_Tax ¥ npu pémeﬂﬁn Bonpoca O Haubosee palMOHaAJbLHOM
.pacnpeaenéﬁnn uHOpMaly B YCTPOUCTBE, HECMOTDS Ha io,4qTo BEPOSAITHOCTEL NG—
#BAGHHS‘CEMOPO}HeGﬂaPOHpHﬁTHOPC paCﬁpeﬁeneHHa’nnéopMaan B MaTpule Noz4ac
,Bécsua Majta. OAHaKQ .ndﬂécnuﬁ,anaﬂua MOXEeT OKaszaThbcd noneaﬂmm'max npH
KOHCprHpOBaHHH " nccnenosannu CXEM, TakK # npn pemeHuy Bonpocoa, CBSIBaH~
me c Hauéonee pauuonaﬂbﬁmu pacnpezeseHueM na¢opnaunn B YCTpOMCTBe.

ﬂns OnpeseNeHus AOHYCTHMOPO oémema BJIEMEHTADHOM Mannum 3ajapmero yCT-
poiicrBa (puc.4,6) mopmyna (6) Takxe mpuMeHHMA, ecJau aameﬁu}b KOSPPULUEHT Ky
H& KOBPPULHEHT Ky (KosmmnuneHT npanéyPOALHOCTn),ROTopmﬂ ﬂéﬂﬂeTCﬂ‘HMnyﬂbc~
HbﬂﬂxapaxTepHCTuxoﬁ,cepﬂeqanxa;n paBeH oTHomeHnm aMHﬂHTYA CHI'HAJOB HJHK
UBMEHEHUA MOTOKOB, HO B3HTHX npu npyrux ycaoanax, yeM: B cayuae Kosmmuun-
€HTa KsanpaTnocTn Kh( >‘,Hanvamep, °CTB OTHOmeHHe CHrHana, nonyqeﬁﬂoro npn
7nepeuaranqn5annu cepgeqﬁnxa no qacrn nbnnoro LUKJI8 OT OCTaToqﬂom HHAyKuHH
‘onnoro auaxa Ao uaxcnuanbnon nnnyxunn ApyPOPO 3HaKa,K CHTHaxy, nonyquHo—
My B peaynbmaTe nsuenenux COCTOSIHUS CepAeuYHUKa 10 qacrnouy UUKIY, Xapak-—.

'”Tepuayeuouy HSMBHGHHGM HHAyxunn OT OCTaTquon o MaKCHUMaNBHOW, TOTO xe
3Haxa:

% Boens .-BMaKC Y -

'H(,e)' ] . (7)

(+BOGT’ Maxc ')

I

- TlonbBysCE  KOBHPUIHEHTOM En,nomyqaemixax # B cJayuae HCHOHLSOB&HH%‘HK,
'HECKONBKO BaHUXEHHHE DEBYJAbTATH, TaK Kak A€HCTBUTEJbHHE YCJOBHA PaGOTH
cepAeqnnxa B Mannue(puc.4 6) HECKOJIBKO Jerue, uem ycaoana, nanaTme npn

nauepeﬁun KOB¢gRUnEHTa Ko -
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HTak, B cayyae NpuUMEHEeHUs CTATUYECKOI'O cuemeﬁnﬂ.(pnc,4,6)\nmeeu;

By )2 , -
i € | ——— (8)
MaKC B+ 1 | . R

Nockoabky K, > K ,00%eM sneMéHTapHoﬂ MaTpullH, paloTapmed ¢ NPUMEHEHUEM
CTATUUECKOTO CMelleHUs, MOXeT OHTh OoJbile, YeM MaTpULH 6e3 ouemennﬂ,caﬂaxo oH
BCE~TAK# BECbMa OTpaHUYEH. | |

" [anpHeRmero yBeauyeHuds 06BeMa Maipnuﬁ'uomﬁo 106uTBCH, ecliu HCIOAB3a~
EaTbSHenocpeACTBeHﬁoe o6pamenue K sueiikau naMﬂTnng'L'BapﬁaHT). é_STOM

Cly4ae MMOYAbC TOKA, AOCTATOYHHA ANA MBMEHEHHS COCTOSHHS CEDACYHMKOR, Ma-

JAy4aeTCs OT OAHOI'O HCTOYHMKA, CBSBaHHOTO OJAHOW OOMOTKOM, TOJBKO 6 cepieu -
anauu,inpnﬁanﬂexamuuu JAHHOM QQeﬁKé (5] |

B 3anoMuHaKmeM yCTpoﬂcTBe Tamofo TUNA Aus'xpaﬁennﬂ OAHOPO'ABOHHHOFO
3HAKa. UCNOJB3YNTCA ABa CepAEYHUKA, TlosoBHHE CepAEeUYHUKOB xpaﬁnT npAMHE KO-
. AH, Apyras NOJOBUHA - éepxaﬁbﬂme. Ha puc. 5 NOKa3aHo HECKOJBKO CIOCO00B

NpOMMBKY . MATDHUIH 3a/akMEero YCTPONCTBA C BHOODKOR uyucesa no mpuHumny "z!,

8

Puc.5

Cursan "1" oppasyeTcs Ha CUMTHBAKIEM Pa3pPALHOM NpPOBOZE B peayJasTaTe coraa-
CHOT'O MepeMarHWYMBaHUs IBYX CEDAEUYHUKOB. HYEHKYU, CBA3AHHHX C DTUM NPOBOZOM.

3a cursal "O' NpUHEMAETCS OTCYTCTBUE CHTHAJA ‘Hé AAHHOM DAasDAAHOM CUMTHBAK-

3

- 15 =
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meM nposone,»iax KaKk OH He CBS3aH c'c§OT3eTCTBymmeﬁ napo# CépAGQHHKQB. B
cxeve 5,6-1yTeM BBegeﬁus BTODO/l CHCTEMH CUMTHBAWNUX NPOBOZOB DEATH3yeTcs
.ONHOBpEMEHHOE NOAyUYeHHue ABYX KoﬁoB-Q NPSMOrO ¥, 3epKaJbpHOrO. CxeMa puc.5,s
OTJIMYAETCH OT MpeAuAyme# TOABKO OTCYTCTBUEM BTOpPONH CUCTEMH . CYUUTHBAXIMUX
IpPOBOJAOR, 4TO odeéﬁeqmsaeT,paanononﬁpHOCTb canmﬁaemmx curtaqaos "1" @« "OV,
Bce Tpg CXEMb HﬂﬂwCTpmpbe oﬁocoém nepeienku Mannum BapuaHTta "Z" 3anomu -
Hapmero yCTpoﬂcTBa ﬁnﬁ ncnéﬂbaoBaHna’B 3ajanmnem yCprﬂdTBe.Kax_Moxao BULETH,
Nepeleska KacaeTcs TOAbKO CHCTEMH CUMTHBAKMHX NPOBOJZIOB, OCHOBHOW MOHTax
. JaTH C cepleyvyBuKaMu 00xpaHaeTc§.‘ v ;
Boaee NpOCTas CXeMa, HCIONb3yWmad OLUH CEPAECUYHUK ﬁﬂa XPaHeHUsd OAHOIO
IBOHYHOTO paspsja, oKa3aHa Ha pHC. 5,1.
Hobkoubxy cnocoo Bmédpxukaqeﬁknﬂmazsceﬁ YeTHpPEX CXEeM OﬁﬂH&KOB,iAaﬂbHeﬂ—
U ‘pas3bop BapHAHTA ocymeCTBAﬁeTcs no,aTbﬁ c&eue. dopMUPOBAHUE UMOYJLCOB
Toka "Z' MOXET NPOMBBOAUTCS Kak(}HOMome'MaPHHTHOPO nemudpaTopa Ha cepﬂéq*
HUKaX C OpAMOYI'OJBHOH NEeTJaen rncTepésnca [3,5], Téx U C NOMONBK JIAMAOOBHX
-@opmnposaieneﬁ. Kax u B onﬁcaHHOM BHIIE BapHaHTE MaTPHUYHOI'O 3afapmero ycr-
poiicTEa, aﬁecs MOXeT OHTb OCYWECTBIEHa paboTa ABYNOJISPHEMH HMnynbcaMH.Toxa
WY, IIpH Hannqnn,CTaTqudRoro CMemeHué QGPAGQHHKOB5‘ OZHOMOJSPHHMH UMIYIE=~
daMH. | |
06BEM OMHCAHHOTO BHIE MaTpPUYHOTO 33Japmero yCTPOACTBA JUMHTHPYETECH
TJIaBHHM OC[Ia30M Benuqnﬂoﬁ'nonycwuuoﬁ IOMEXH Ha CUMTHBALMUX npoBoLax. B
OTJMYHE OT Bapnaﬂia,noxasaﬁnoro Ha puc.4, rze nouexy‘npu CUUTHBAHUM -HENb-
35 yc¢paﬁnrb NDUHUMNKANBHO, B 3ajaKmeM ycmpoﬁcmae,:nocfpoeﬂﬁom'no cxeme z
(puc.5), TOMeXy MOXHO NOJHOCTBK uoxannmﬁ.ﬂhﬂ 9TOrQ, HampuUMep, AOCTaToyY~
“HO Ha KaXayw ﬁqeﬁKy YCTpéﬂCTBa'HOCTaBHTE OTAENbHHi HaMHOBHﬁ.@OpMHpégaTéﬂb
TOK& CUMTHBAHHUSA. Aaxe‘ecan‘aTo'ﬁe anoﬁHeHo, BEJHURHA NIOMEXH Ha CUUTHBAK=

LeM NPOBOAe CBS3aHA B NEPBYH OUEPEAb HE C XapaKTEPUCTUKAMH CepAEYHUKOH

_16_
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MaTpUus (XoTs Takas 34BUCHMOCTH H nmeeTCﬂ), a C XapakTepUCTUKON Aemudpa-

Topa, reaepnpymmero UMITYABCH TOKA, CUMTHEAHUS,
BeauuuHa, cUrsana, Bosunxammero Ha cquTmsammeM NpOBOAE MATDPHLH, MOK&~

32HHOW Ha DUC.B, onpelensieTcs u3 ¢opMyn(9)uﬁki nepeas U3 KOTOPHX OTHOCHUT-

ﬂmmwmmu
adpeca

L

A@wu¢mamq7&dqmu

Bwxad xodob

i

Puc.6. Baox-cxema 3a0anyelo ycmpoucmea ¢ euboprol

no npunyuny Z

cd K cayvap cuuTHBaHMS "1", a BTOpas = K cJaydan CUATHBaHuS "O"!

o Y N
€cyy ~ % [Ql + (0+ X ) €o ]', ) . : . (9)
ecuo= t (0= N) ey 5 . - \ (10)
rae ¢ ey - CUTHAJ, [EHEeDUPYEMHA CEpAEYHHKOM, JEXalluM Ha NepecedyeHuu

NpOBOZa . BHOODPKY (Z) ¥ CUMTHBAKMErO NPOBOJS;

e; ‘= CHI'HaJl NIOMEXH, DPEHEpPUPYEMHHA JOOHM CEeDASYHUKOM, JEeXamuM H3 '

. DaHHOM CUMTHBAaKmEM NPOBOZE, 3a MCKIKNYEHHEM H36PaHHOrO;
¥ - umciao NPOBOJOB BHOODKH, IO KOTODHM NPOUCXOJMT NaPasUTHOE
Boséyxnenné CEPACYHHUKOB B MOMEHT obpameHusl K H30PaHHOH
SAuehKe. |
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TaxuM 06pasoM,

o : (11)

€cyo

OTKYAa .
£, ==t (12)

NJ — (13 )

i ’ : -
COOTHOmeHHe MEeX1y NM&KC U HCTUHHHM MaKCUMAJBHHM OOBEMOM SJNIEMEHTAapPHOA

MaTpULH 3aJaplero YyCTPOMCTBA MOXET OHTh BHSACHEHO TOJBKO HA OCHOBE ONpene-
JICHUA XapaKTEepUCTHK AEMUGPaTOpa.

. ! § B
B AaHHOM cayuae oTHONEHHe el/ez HE MOXeT OHTh 3aMeHeHO Ha K. Ha Beaw -

YUHY e; BJUAET B NEDPBYL OYEpPeLb KOBPPHUUEHT MyMOB ZemypaTtopa

K = Tnou o ' '

m ST , _ ' : (14)
BHO '

Heo6xoMuMO Takke YYMTHBATH XapaKTEPHUCTHKY MaTepuala 3alOMHHAKNErQ cep-

AE€4YHUKa, TaK KaK OHa, 6e3yCJOBHO, BAHAET Ha BEIAYUHY e’ .
. 2

Illycre , ’
' 'Klé ___eﬂijlé) Ly
€(T now )
TOr Z13 e
¢ Igue)
i = - BHO . ' (15)
(% Ismé)
Msl" BULUM, 4TO DA BCEX Km <—§ , Ky > K . (16)

o

OTMeTuM, 4TO BHpaxeHnue (3) MOXHO paccCMATpPUBATh Kak YaCTHHA CcJydaid BHpE—

A

xeHusa (15), nonyﬁeﬂnmz npu Ky = 5
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U3 shpaxenun (18) u (15) umeem :-.
4

! KK : . : ‘
¥yaxec € —— ‘ S ' (17)
KQ—+ 1 : '

X0T§# WBBECTHO HECKOJBKO CXEeM MarHUTHHX AemudpaTopoB, AJIs 3aJapmero ycr=
poRACTEE, @énwnqecxn NPUMEHUM TOJBKO MéTpanmﬁ Aemn@paTop,IKOTobmﬂ Moknoﬁo—
CTPOUTH Ha 6on5moe KOJINYECTBO Bmioaoé npu ﬁnsxou GHaquaule, fTO odooéu—
HO BaXHO AN 3aaKlEro yCTpoﬂoTég.

Bce cepAeyHWKM MATPUUHOrO ZemudpaTopa (pnC.?) HaxXoZsTCd NOJ AeﬂCTéueM
NOCTOSIHHOTO cMemenus  (Touka 4). Hb Xu Y‘Koopanﬂgmam NOCTyNnapnT oaHospeMeH?
HO 2 nMnynbca TOKa -1y, n.iy4, é peaygbmaie'Qéro cepaeqnux,'HOquuanﬁ'ABoﬁ—
HOe BOBZedcTBME (Ha PUCYHKE - 5‘ﬁ% ABYKDATHO nepeuﬁrﬁnqusaeTéa (A*O¥E—A)n
Ha BHXOZHOW OOMOTKE CEpIEYHHKA BO3HUKAET ABYHOﬂHpHHﬁ pacoqnﬁ uynynbc. Cep?
LEeuYHUKH 2,8,4 u 6 NpY 3TOM MCIHTHBAKT BOSAGﬁCTBHé‘OAHOPO U3 HMIYALCOB
TOKa, B. pe3yJabTaTe yel'o OHH Taxxé'ﬁécxongxo HéuenémT-csoe ﬁaanTHoecocToa—
nue (4-0U-4). B cayuae peaJpbHHX éepgeqﬁﬁxoa, neTJs, rUCTEpPe3uca KOTOPHX OT—

JUYaercs OT WACANBHONO NPAMOYIOJbHUKA, 3TO NPUBOAMT K NOSBICHHD HA BHXOZL™

, HHX OOMOTKaX CEDJAESYHHMKOB 'IBYNONSPHHX NapasSUTHHX UMIYJILCOB NOMEXH. QTHOmE-

A S A

3 7 z EpW _ 3
Bem]
— . - >
4 5 T =z
1 7 o
o S— * J '
M T
Y
by
~ Puc.¥
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HUe padouero CHUIHaJa K.CUPHaly NOMEXH XapakTepuayer NpAMOYTOJbHOCTb NETJH

- PUCTEPEBHUCS CEDAEYHHKA U UUCIEHHO OJIU3KO K ONpe/ieJeHHON BHME BeauduHe Kp,

.

KOé¢@HuHeHT MyMOB $BJSETCS OZHOV 43 BaXHHX XApaKTEPUCTUK Aemudparopa . B

I'd

HameM ciaydae K= Hp - BaXHO Takxe ONPEAGNUTH KONAYECTBO BEHXOAHHX KaHa -

. ) SN !
JOB, HEcymux nmoMexy. JemudpaTop, M300paxXeHHHA Ha puc. 7, HMEET 4 TakuxX Ka-

+

HaJa, B OOMEeM e cJayyae YHUCJIO UX DPaBHO
l=m+n=-2, , . : (18)
PAe m ¥ n = YUCJO BXOJHHX X ¥ Y  KOODAHHAT COOTBETCTBEHHO.

OTHOmEHUe OOGmEero uucaa BHXOAOB AEmMAPpaTOpa K UUCIY BHXOAOB, 3arpa3HEH—

HHX NOMEXOM, SBJASEeTCH, OYEBUAHO, BTODOM BaXHON XapaKTEPUCTUKOW ZemudpaTo—

pa. OHO MOXeT OHTH Ha3BaHO KOBPGUUMEHTOM YUCTOTH PACOTH AemAPpaTopa ¥ HMe-~

eT BHA: ' msn .
Ey = . : (19)
Lo '

B HameM cJayuae

me=n -

Ky = : (20)
1 mtn=2

‘B cayuae, KorZa men (MaTpuuya KBaJpaTHa) HMEeM :

) n? ) .
o Ey = (7 - D2 (21)

_KBaApaTHaé MaTpuLa OGECIEeYdBaEeT MAKCHMANbHOE KOJNUUECTBO BHXOAHHX LE-
nei npu ﬂaﬁaom‘KOAHQeCTBe BXOJOB, & éﬂaan ¥ MaKCHMaiabHOe Ky.
Epnn B.KayecTBe LEmAPPATOPa BHOODKH B CXEME 33aKINEero ycrpoicTsa (puc,6)
' qcnonhaosaTb Aemn@paTop, COOpaHHH NO CXeMe puC.7, TO, IDUMEHSs BHpaXeHHe

(17) ¢ yueroM BHpaxeHus (18), YCTaHABIMBAEM, 4YTO (PAKTUUECKH N&axc =1 g

3HAUUT HAEWCTBUTENLHOE
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Ecanm npu aTOM - o6ecneuuTs JepesoBaHue NOJAPHOCTH C‘IHTHB&GMHX CHUT'HAJIOB

(mpomus, HanpuMep, CuUMTHBAKNME NpOBOZa "aueixod"), TO dopmyaa (22) mpuoG-

peTaeT BuA:

. KIIC o 2 s .
< (= . o : (23)
Vyaxc ((Ko reTR 1) ' ' | |

llpuHuMas BO BHUMaHWe, 4r0o K, > K , MH BHAWM, 4TO

N

waxe (23) > Myaxc (8) °

'TABA 8

B ckemax,'paccmorpennmx B r'zaBe 2, Ans'xpaneuna xamﬁoﬂ Aéondnoﬂ eIMHRLH
npenycMaTpruBajics Qﬂna CepACYHHK.

:OAHQKO MMEETCs BO3MOXHOCTD ncnonsaoaaunﬁ onnbbo CepAeYHUKa U A1 ipaﬁenus
HECKOJbKUX ABOUYHHX eguﬁuu. |
B auTepaType (6] ecTh yKaszaHHE Ha nvoéﬂym paBOTy, 3aaaqa'pemeﬂa-cnenyb~
muM 00pas30oM: UMeeTcs psn cepAéqHHKos, Kaxxuﬁ U3 KOTOPHX ”aanomnﬂagTﬁ. on-
-peAeAeﬂﬁmﬂ paspsan BCex ﬁnben K UMEEeT CBOKW CUUTHBAKNYI oédeKy. Bméopxa
Ka¥ZoT0 QHCJ&_HD&HBBOAHTCSZOTAEABHHM ¢opmMupOBaTENEM nunyﬂbcosxioma; UM~
NYJABCH TOKa-BHGODKH TIOCHJIaRTCH 1O ocuomxe,'caﬁaannoﬁ JWDb C TEMH Cepaed-
. HUKaMH{ Dfla, KOTODHE B JAHHOM YHCJIE H Aauamx‘paapﬂnax ipaHéT "{r, B éaga—v
.OIEM YCTPOACTBE, OCHOBARHHOM HA BTOM IPUHIKIE, aHaqHTean§m TQYAHOQTpreA;.
CTaBider ychaHeﬁne npsmﬁx uasbaox~oT_Hpostoa éﬁéopxu, 4T0 Becsﬁa'dppaQ
HUYUBaET O0BEM YCTPOHCTBA.

Ipyroi nyTe COCTOHUT B.coénannn psifa napagnen$ﬂmx BHXOJIOB y OZHOTO H
TOI'O0 %€ cepgeqﬂuxé} Ha pﬁ¢.8‘noxaaau NI PUHLMNI xpauenué_unoropéapsgnoro Ko~
Ze Ha OfHOM cepaeuHuKe, Uucaa B Aaﬂaou'ﬁpnuepe-qumpexbaapaAHne. YeTHpe
CUMTHBAKNMAX NMPOBOAA NPOXOAST TOABKO Yepes Te CEpIeuHHKH, KéTODﬁe]”XDaHﬂT”

a1 - i - R

‘
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KOTOPHX OCYNECTBJAHETCS MO NPUHLHNY CIOXEHHA ABYX UMIYIBCOB TOKa, JeicTBy~
BIEX Ha naopaﬁgmﬁ CEepAEUYHUK OJHOBPEMEHHO IO moprnHaTHmM oéuowkan fanl.
Cnoco6H npomUBKH KOODAHUHATHOM ceixn_u cquTuéammnx npOBOAOB’MOPY?fOﬁTb
Pa3MUYHHMU. BaXHO déecneanb MUHUMAJbHHA YPOBEHb NOMEXH Ha CUATHEAKEEM
npoBoJe.PaccMoTpuM BEDXHUMA DAL cepnequﬁmos mMaTpuln (puc.9).las Toro 4yTo6x

06eCneuuTs -BHOOPKY JA060T0 cepneqnuxa‘péﬂa METOJOM cosnénammux TOKOB,OVG;-
BUJAHQ, n0Tpecoaanoc5 OH MUHHMAJEBEHO n + 1 uobpﬂnﬁaTan NPOBOAOB, €CJAH
n = 9HCH0 CEpAEYHMKOB B DALy. Ilpw faxou~cnocode BHGODKH NOMEXa Ha CUUTH-
BapleM NPOBOZLE OKaXeTcs 3Haquwéasnoﬁ,'iax KaK OZWH U3 KOODAMHATHHX IPOBO~
LOB CBS3HBAaeT BCE CEPAEYHUKY [NaHHOI'O DAZa. Hosprﬂs pacCyXJeHHus, " U3JOXeH~

HHE B IJaBe 2, NDUXOZMM K CJEJYKIEMY BHPAXEHHO A8 BEJUYWHH CHIFHAlId, CHU-
MaEMOro B BTOM ClydYae C OLHOIO CYMTHBAKWWEro NpOBOJAA, CBS3aHHOI'O C BEPXHUM

PAAOM CEpPAESYHUKOB:
- ( o _n_ A\ . . . '
ecq = 1t [el + (0 + P ) 8.2 ] . . (2/4)

LA BCEX n YEeTHHX H

. 5 ) " (25)

€y = t‘[elvi (0 *
LIS BCEX N HEUETHHX.
Bupaxenus (24) u (25) cnpaBeAnném Ias cayyas, Korja crnoco6 NpOmHBKHU
' cepAeqﬁuKos, 1M TOMSPHOCTH MMIYILCOB TOKA BHGOPKH, OOECIEUHBAET Yepeaq—
BaHWE 3HAKOB CHUIHAJOB, ﬁaaonuumx cepaéqnnxaun Ha CUMTHBaKWEM NPOBOAS; B

NPOTHBHOM CJyYae BHpaXeHWe ANS CUMTHBAEMOI'O CHIHaJa NpHOOpeTaeT BHA:

egy €, T [0 (n~1)1 e | (26)

LA JOHX n.
Cnoco6 npomuBKY KoopAnHaTﬁéﬂ CEeTKH fpnc.Q) oéecnequsaeT NIOJHOE YHUYTO-

‘XEeHMe NMOMEexXH Ha CUYUTHBaKmeM NPOBOAE pdAAa, B KOTOPOM JICXUT nadpaﬁﬂmﬁ cep-

- 23 -
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- ACUHUK, 32 CUET YBENMUCHMS UUCJA' HEBABUCHMHX KOODAWHATHHY NDOBOLOB B DSAY
OT n-+ 1 #o 2n. 3T0 yBeluyeHue He OTpéxaeTCH‘Ha ofmeM KOJIHYECTBE KOOPAU-
HATHHX NPOBOAOB MATDHLH, KOTOpae NO-TIPEXHEMY OCTaETCH MEHUMaJbHEM, DABHHM
2VN, rze ¥ - 06$éu MaTPULH. IpOGIEUE, CICIOBATEIbHO, SAKINYAETCH MHMIL. B
H3HCKaHUH CIOCOG0B OGLEAUHEHHS OJHOMMEHHHX CYMTHBANMAX nbOBoAdB DasMUUHEX
DSI0B MBTDUUH C LEABI JIPOMEHES cxeu>canmBaHu3._Hpn BTOM HaJO WMETh E BH-
Ay, 4YTO Ha KaXIoM cquTmBamheulnpOBone, HE COLEpXAameM WBGDAHHOIO CepACUHH- .
Ka, MOET HAXOAMTHCH Maxcgmaﬁbnovz~cepneqﬁnka,‘Aammux nbuexy ezt?noaTouy_A
npu nopaspaAHdM'oo$ennHeHHn BCEX CUMTHBAKNAX MPOBOZOB MATDULH CLIOCOGOM,

. 0GeCreunBamMM YepeOBaHHe NOMADHOCTH curaanoalow‘psgy K DAAY, - MH TOAYIHM

‘Ias e

cu CleZyKnye BHpaXCHUS:

ey =y £ lotn) e, 4 -(27)

AN n YEeTHHX M

€cy = €1 t [0+ (n + 1)]82 . ‘ o . (28)

© LAS n HEYETHHX. : v ‘
- OnpezenuM MakCHMaJbHOE KOJAMYECTBO DAJAOB B MATDHLE, KOTOPOE MOXKHO OGBE~.

'IMHHTHL MO CUMTHEAHUK. [[POBEAS DACCYXAEHHUS, aHAJOIHUHHE BHCKA3aHHHM B

riaBe 2, MNOAYUUM:

n . K
p K__
Makc § ‘HC+ 1 (29)
HaY
‘ ,'KK o ' '
M:aKC s .+ 1 - 1 . v . . (30) .

c

A8 P YETHHX M HEYETHHX COOTBETCTBEHHO.
Nockoneky BHpaxerue (29) Goabme BHpaxenus: (80) Ha. eAMHHUIY, SCHQ, YTO
Halo NOJb30BAaTHCS TOALKO dopmyaon (29), oxkpyrasas NOJYYEHHHA Pe3yJbTar

L0 GIMKAANEro YeTHOT'O' YHCAE P.
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B cayyae BBEJEHUSA CTATHYECKOI'O CMENEHWs BCeX CEPASYHHKOB MaTDUUH HEeOoG~

o :
XOIHUMO B BHPAXEHHAX AJs p 3aMEHUTh K Ha K .

KC

Paccuowpum Bonpocm Bméopxn qmcen’B MaTpule. BHOODKa MOXET ocymecT-
BASTHCH Kax HENOCPBACTBEHHO JaMNOBHMHE GOPMUPOBATEIAMH MMIYJABCOB, .TAK H C
NOMOmMbK MalrHUTHOT'O nemu¢pawopa. HpenuymecTBo BTOpPOro cnocofa 3aKJKn4yaeTcs
B COKpANEHWH JAaMIOBOH annapaTyph, OAHAKO 3TO CTAHOBUTCH CYMECTBEHHHM JHIEb
Npu CpPaBHUTEIBHO Oonpmnx obmeuax MaTpuuH. Kpome TOra, B swou'chyqae NOSB—
JISOTCS AONOJHHTENbHHE NOMEXH Ha CUYMTHBAKEHX IpOBOZAX. )

MycTs MaTpUlla yNpaBAfeTCA JaMIOBHMH (ODMUDOBATENSMH, TOTAa BEJUIMHY
 CUHTHBAEMHX cnruémos MOXHO OlpezeasiTs no ¢opmynau (2¥%) wru (28). 118 BHOOP-

K¥ N CEepASYHUKOB MaTpULH aaﬂammero_yCTpoﬁcTBa Heo6xoauMo 2VN JIaMIOBEHX

dopMupOBaTESEN.

2

PaccMOTpMM Cayuai yNpaBJeHHsl MaTpHUled C MOMOmbK AemudpaTOPOE. Ecau Ma-—.
TpULa YOPaBASETCS NBYMS KBaJAPATHHMH MATDUYHHMU JemuppaTopamd Ha V¥  Buxo-
3 E ' - o 4
AOB KaX[HA, TO KONUYECTBO Tpe6yeMux ¢opuuposaTencii Syaer paBHo 4 VN .

lycTs AemudpaTopH pacoTampT MO NPUHLHUNY, ONHMCAHHOMY B I'aaBe 2, TOTZa

Ky ——4\/-4_—*‘* : | (31)
2.(V¥ - 1) - \ _
3HaMeHaTeJb APOOH onpeAenséT KOJMYECTBO BHXOZOB Jemudparopa, 3arpsa3HEHHHX
noMexoi. HailZeM BHpaXeHue HJS Bennqunﬁ,cnrnana,.canmsaeMoro C MaTpHUH
3a/almero yCTpONCTEAE. ﬂné 3TOr0 ONpeleNudM BEJHUYHHY CHUI'HAJOB, CYHTHEAEMHX
C paspsAHOro NPOBOAA xaﬁnopo paza. o |
Kpoue mnonesHodt 3.A4.C. elljnunyunpyeuoﬂ ﬁaépgnnﬁu cepaeqﬂnxbm,rua cuu=
'THEAKNAX NMPOBOAAX AOJ¥HH HABOAUTHCA TaKke CleAywEUe B.[4.C. TOMEX: €, -
nouexé oT cepﬂeqnuma,'nOABeprammerocs éoaéyernnm-Toxou BHOOPKH no oZHOM

KOODPAMHATS; eg -~ noMexa OT CEPAEYHMKE, BOZOYKAaEMOro Mo OJHO# KOOpZAHHATE
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TOKOM BHOODKH, 'a MO APYro# '~ TOKOM NOMEX¥ JAemudparTopa; 63'-,nouexa oT

CepleYyHuKs, BOSOYXﬂaeMOPO TOKOM NOMExXHu aemu@paTopa no OAHOM KOOpAHHaTe 8
e4 — TOMexa oT CepleyHuKa, BosdyaneMOFo no o6euM KOOpAHHaTaM TOKOM HOMe-
XH Aemu@paTopa. | |

| HauGosee onacHod sBaseTCH s.n.c.'eg « Ecau Aemn@paTop uMeer éonbm?ﬂ

KO3pPHLUUEHT MyMOB Km, TO MOXET .0Ka3aTbCsd, YTO BeJIMYHHA Jaxe OAHOI'O CHI'Ha-

a2 eg OyZeT CpaBHUM& C BEJUYHUHON CUrHana ey .

B peasbHOM ycTpoAcTBe TOK BHOODKHM MOXET KOJ€GaThbCsi B HEKOTODHX ONpeze-—

JEHHHX npegeﬂax. Ecau Benuquua TOKa IOMEex Aemu@pawopa COCTaBJHET BCQPO

, I 1
HECKOJBKO MPOLEHTOB OT TOKA BHGODKH, T.6.  eca Ky = *——HQM < = ,70

.2
Iémd .

MH MMEeM NPaBO He JeNaTh DalNUuHs MEXAy eg U €5 MpW TOM, ONHAKO, YCJOBHH,

-YTO AONYCTHUMHI pPas6bpoC TOKOB BHOODKM B YCTpO/ACT© 6yZEeT COOTBETCTBEHHO

yMeHdrvmeH. llpeanosaras pgalee, 4TO By < % s MH MOXEM CYMTaTh,4YTO
€4x 2ez .- , ' : (32)

Taxnu OGP&BOM BEJMYVHa CHI'HAJaE, cnumaeuoro Cco canHBawmePo nposona pdna,
B KOTOPOM JNEXUT U3OpaHHHA CeplIeyYHuK, an YCJa0BUH, '4YTO HOﬂﬂpHOCTB CHUr'HaJIOB

B lIpeZesnax OAHOI'O paZa OJLHHAKOEAa, OH?CHBaeTCH BHPAXEHHUEM:
' = : '
oy Y tleg + [0 F40F - 1)) eg),. ! (33)

& Ha CUMTHBaKEmEM NPOBOJLE paAa,'He.oerpxamePo H30paHHOI'O CEpAEeYHHKA, ~. BH~
PaxeHueM:

' : v 04 (VT (34)

‘ & . _ . _
€cy.u. 1 . f {(Q > 2 ) eqg t [0 ~ 4 ( N 1 )]63 }.

Tlpn o6vesuHeHuu pszoB MaTPULE CIOCOOOM, O6EeCNeuYuBamuM qepéhbééhne noJasp~
HOCTH CHI'HaJOB OT'pﬂAa K pAAY, AOCTHUIraeTCs HEKOTOpas KOMNEHCALUUS NOMEeX.
Tax %e Kak ¥ BHme, B3Had xapaxTepHCTuxn CEepIEeYHUKOB M 3aZaBasCh ZONYCTUMEM

3HaYEHHUEM BCHHQHHH'HC » MO MOXEM ONpeneNUTh MaKCUMAJbHOE KOJHUUYECTBO psanoB

— 26 -
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MaTpULH, KOTopmé'MoxHo OOBEAUHUTL NO CUUTHBAHUKN, HCXOAS U3 CaMoro He6Jaa—

g _ . .
ronpu3THoro’cnyQas pacnpelenenus uHpopMaluuu B MaTpuue. TakomMy cayyan 6y-
LleT, OYEBHAHQ, OTBEYATH DPACHDEACIECHUE KOZOB B MaTpHlE, NPH KOTOPOM:

‘a) B pANy, DAe HaxXOAWUTCS W3OPaHHHA cepredynux Bce 4(VN =~ 1) CepAEUHHKOB,

Japmux MoMexy e HE CBHA33HH CO C‘I_PITBIB&IOIIIHM NIPpOBOJIOM

37
'ecé.u =t e v : ' ~ (35).

6) BO BCEX ﬁeuadpaﬂnux,pagax; MOJAADHOCTh - CUTHAJNA HA KOTOPHX COBHNAJaeT

C TONSPHOCTbI CHTHaJia Ha CUMTHBAKNEM NPOBOZE na@paﬁéoro psiza, Bce cepAed-
HUKH, Aamﬁne noﬁexy ?é n es,}He~csﬂaaﬁm'c>pa6cmampnaaeﬁum CUHTHEANIHEM

NIPOBOJOM:

e & 0; ) : , v o (88)
CY.H.u t ' : v .

B) BO BCEX HEMBOPaHHHX DAAAX, NMOAADHOCTH CHIHANA HA KOTOPHX MPOTHBONG-

JOXHAa TOJSPHOCTHM CHPHaJa Ha CYMTHBAWNEM NPOBOLE M3GPAaHHOTO psiga, Bce cep- .

AECYHUKH, Japlue NOMEXY eg n'ea,ceﬂaanm ¢ paccMaTpPHBAEMHM CYUTHEAKMIUM Tpa—

BOJOM:
', €cy.u.u- S"[2€5 +4(V¥ - 1) eg l. : (37)

. B 5TOM caydae npHM OOBEIMHEHMH CYMTHEAKMAX MpPOBOJOB P DSAOB MATDHIE MH

NOJYYHM :
. P 4— :
oy =t {eg ; [gez + 4V -1 )e3 1} (38)
LAs p qeiﬂmx 0
| | ) ‘-‘1 . - ‘I . N ol N
oy = £ leg =L (20, + 4(VF - 1)eg) } - | (39)

AN p HEUETHHX. MakCHMalbHOE KOJHUYECTBO DPSLOB, KOTODPOE MOXHO OGBeIMHUTH

0 CYUTHBaHuKL, OyreTr :

Ky

; < —_ | : (40;
Make - [2(VF - 1) %* 1) (K, +1)
. . ,

..2_7-
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'3A€Ch, KaK ¥ [aHee,p NPUHEMAETCH YETHHM..

Ans MaTpULH, UMEWmel CTATHYECKOE CMEMEHHE CEepAEUHUKOE, UMEEM: .

. K o |
P S ‘ ' . S
MaKc T : (41)

2(Va-1) ];’I;I-+ 10(K,+1) |

I - .
dopmyaa (40), DABHO - K&K H @opmyua (41);-aeﬂaeTcsiddnee obue#, uem aﬂaﬁc—
THYHas dopuyra (29); aTou mopuynou MOXHO NOJb30BATHCS ¥ B TeX cnyqasx,
KOrjJa MaTpuuHHe AemudpaTopH He anMeHHmTCH. Torza BHDaxXeHUe, crosamee B v i
anauenawene ¢opuyﬂm (41) B KBaZpaTHHX CKOOKax, NpeBpamaeTcs B eAHHHHy ",
.cneaoaawenbuo, Bca dopuyaa npeapamaeTca B BHpaxeHWe, paBHOE (29) B cay-
. dae npuuenenns AEemMUPpaTOpPOB BOBMOXHOE KonnquTao O0BeAMHEHHHX DSZOB Oy-
zeT Menbme..qeu NpH ynpaBJeHUU Mannueﬁ Henocpeacwseﬂno OT J4aMIOBHX (op=
MUpOBaTesell, NOCKOJBKY peabHie AemuppaTopH AaKT nouexy C apyroi CTopo-
HH, Kak aTo yXxe yKaaﬂﬁaHOCb, npnmeHeHHe nemudpaToOpoB NMOBBOJSAET COKpaTHTb
xaunoaym4annapamypy, YTO OCOGEHHO BaMETHO B cayyae 60NBIAX O6BEMOB
Ma¢pxuﬁ. lIpu BHOODE CXEMH 8a4aKmero yCTpPOWCTBa HEOOXOAUMO. YUUTHBATEL 3TH
. $aKTOpH. ‘ | ‘ |
| PaccudTpnu Lie1eCo06pasHOCThb ﬁpnueneuna AemuPPaTOPOB B CXeMe aagabmero'
- YyCTpOACTBa Ha 256 MHOrOpaspsaZHHX 4YHUCes. JonycTuM, uTo HCTIONb3YEMHE CepAey-
HagnvnmemT,cneAybmae xapaKTepngwan: Kch= 12 np#t xosebanusax aujnnTygm
‘ToKa Buébpxn Ha £5% ﬁ c yqemdu pas3dpoca XapaKTepUCTHK; Kn =25 nmpu Tex

~

xe'yCAoauax..BaAaauMCﬂ_Takme BEJIUYUHOA K, MHH 2. Torza ans cnyqaﬂ 4YUCTO-

JIaMIIOBOT'O ynpaBneHnﬁ MMEeeM: U3 QQPM%;? (29) puamd < 5%%— = 4 Ana.éﬂyqaa :
6e3 CTATHYECKODO cmemeunﬂ u pMaKC\ 2+1 ~ 8 AJd cayyasl CO CTATHUECKUM
CMemeHueM. |

' Heoéxonuuoe KOJHYECTBO QopMHpOBaTeﬁeﬁ UMIYJIBCOB TOKa BHOODKHM paBHO 32.

B canyyae npuMeHenus AemugpaTOpOB,CEDPACUHUKH KOTODHX UMERT T€ Xe Xa—

_28_
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DaKTEpPUCTUKH, UTO H CEPACYHUKH ManMuH, MOXHO TIOJOKHTE, 4T0 K = l;«,j;<<j;,

K, 25 2

CJAeJOBaTENbHQ, MH MMEEM NPaBO NOJAB30BATLCH ¢opuysamu (40) w (41). Beauup-
1 / . - 1 v .
HH K, # K, B yCIOBHSX, Korza Km «32 , BecbMa OJU3KU MexZy COOOA ¥ = AJd
_ , , ‘
MaTepuala C YKAZAHHHMY XapakTepUCTUKaM¥ IPUMEDHO paBHH K~ Kp» 200 .

PeayJbTaTH NOACYETA AamT:]&aRc(4O):' 3 Pyaxc(49) &5,

Heo6xonumoe xoﬁuueCTBo popMupoBaTENEd B ATOM CIyHae OyzeT 16; Ha ocHO=
BAHMM MBIOXEHHOTO MOXHO CAeJaTh CJAelyLmue BHBOAH: BBEAEHUE CTATUYECKOI'O
CMENEeHUs CePACYHUKOB N03BOJSET CYNMECTBEHHO YBEJUUHTH KOJIUYECTBO pHAOB,KO;,
TOpHE MOXHO OOBEAUHHUTH N0 CUUTHBAHHUK - B CIy4ae, EOrza BHOODKA ocymeprans?
ercsd namnoamun popMrpOBATEN MK (B HameM npuMepe — BABOE). Onuaxo B CIy~
uae MPHMEHEHHS Marpuqumx JemudpaTopoB 318 paaﬂnua yueHbmaeTCﬁ 1 ,CJleJ0Ba~
TeAbHO CTaanecxoe CMENMEHUe He MOXeT OHTb pexoueﬂnosano, TaK Kam|ono ca-
npameﬂo c ycaomnennem MOHTaX2 MaTpULUH yuenbmenneu pasMepa OKHa Ccepaeyd-
' HMKa, 4TO MOXET NMOTPEOOBaTh Nepexoja Ha OOAbmAA pa3Mep xoael, T.e. yBe-
JUUEHUs Momeciu ¥ T.4. C ApPYyro#i CTOPOHH, HEOOABIOE yBenuqeuue yycia oéme-
IVHEHHHX rpynn’cqnimsammnx IPOBOZOB HE MOXET .OTPa3UThCH Ha paéofe BHXOZ =
HHX uenen MaTpHULH. |

Hpununnnanbuaa 670K~CXEMa 3aJanmero YGTpOHCTBa Ha 256 MHoropaapanHHx
Yyyces npuBezeHa Ha puc.10. )

Pa60Ta CXEeMH He HYXJaeTcss B OCOOHX NOHCHEHUHAX, OCTaHOBHMCH TOABKO Ha

CUATHBAWMUX LUEeNdX. Kax BRAHO M3 CXEeMH, B YCTDOMCTBG HMEEeTCH 4 PDYIIIII:I CUp—

THBAKMUX paapaAﬂmx npoeonos. KOAWYECTBO TPOBOAOB B KAXAOW rpynne paBHO

ancay paSpﬂAOB XPAHUMHX 4UCelsi. MUHMMAIbHOE YHUCIO ycnﬂnTeneu Ha BHXOZLE Ma—
TDHLH TaKke ZONKHO GHTb PABHO KOJMUECTBY Da3psijoB B duCre. OZHaKO MOCKOJBb-
Ky MaTpulla 3afAKmero yCTPOACTEA COCTOMT M3 4 CaMOCTOSTENbHHX SICMEHTADHEX

MaTpul, Kas3aloCh OH, KOIMYECTBO YCHAUTENEA HEOOXOAUMO TaKie yueTBepUTE. C

— 29 - -
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TOUKHM 3DEHUS SKOHOMMM JaMIOBOA aNnmapaTypH 3TO HEXENaTelbHO, NOITOMY B
YCTPOACTBE NPUHAT NPUHLUUN OOBEAUHEHHS HA BXOAE YCHIHTENA npeABapUTEaBHO

NOBHIEHHHNX Ha TPAHCHOPMATOPAX ¥ BHIPAMJEHHHX CHUTHAJOB., DTOT NPUHUUI GHI

* \|  TpoBepeH Buepsue B 1955 . Ha Marpuie M8 1024 CEPAEYHUKOB, COCTOSBUEN W3
| | | Lt |
N o ) J, ST S oo A TTIET
| R )
§
5 4o 4 H--pET
] [ A [
$ NI .7; .
£ ' i 1"
i 4
3 ! % '
Iz nape(ARaIN! i
3 T =
. paiiiinl i
L | p
|L~LJ_9_\: g
W

e

L_, Luodnins Peunspoaman Y

‘ Puc.10
ABYyX DJIEMEHTapDHHX MaTpul Io 512 CEepIEYHUKOB Kaxzas Li]; a 3aTeM ¥ B XOJAe
.BHHOAHeﬁﬁa L2HHOW palOTH., OKCIEPUMEHT IOKa3aJ pPEealbHYK BOBMOXHOCTb  NOBH-~
ménna HanpAXEHUs CUI'HaJa3, CUHTHBAEMOI'O C snémeﬁmapﬂoﬁ MaTpULH H3 64 cep-
AEYHUKOB, B HECKOJBKO pas, YTO HOBBOHﬁéTAocymeCTBHTﬂ HEJMHENHOe Bﬁnpsmne-
gue cnPHaA03,Ha 3alepTHX NOCTOSHHHEM CMEmEeHHMEM AHOLAX.
Qéﬂoaﬂﬁe‘npunuunu'paGOTm uanuum; XPaHsmei MHOTOpaspalHHe KOZLH, émﬂa.

NpOBEpEeHH Ha MakeTe. [loNydYeHHHE NpH UCNHTAHUM AAHHHE NoATBEPAUAN CnpaBen—

JUBOCTb H NPUMEHUMOCTH BHBEAEHHHX (GODMYyJi. BEHIM NPOBEDEHH BONPOCH CUMTHEZ~

- 30 -
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Husi pd HauboJee HeONarONpPUATHHX COYETaHUSX COPOKOPA3PAAHEHX KOZOB. OKa -
3aJ0Ck,YTO, HECMOTDPS Ha TO, YTO OHAO OOBEAUHEHO 4 psila CEepAEYHUKOB Maipn—
LB, BeJMYUHA HC M"Hcocwasaana NpUMEPHO 2,2, UTO HECKONBKO BHllE PacUETHOM
BeandyuHH, Takoe HECOOTBETCTBHE MOXHO od%acgnTB PJAaBHHM 06pas3oM TeM, 4TO
ME nonbaoaahucb npy pacyeTe 3aHUXEHHHM KO3pPULUEHTOM Ky, Kak DTO yXe OTME~.

) . - o ' ! : -
YaloCk, '@ TaKXe MOUPENHOCTbK NpU onpeAeneHnd K. -. B uesoM pa6oTa C Make

TOM NOATBEPZMI2 BOBMOXHOCTb NOCTPOEHUS 3aJakHEro yCTPOACTEA IO CXeme (puc.10).

- TTITABA 4

OnucaHnuHe BHIIE CXEMH 3aJalMHUX ycprﬁCTB'npn BCEX CBOHMX NOJAOXHTEJBHHX
KayecTBax B paje CiayyaeB 06JaJa0T TEM,JOBOJBHO CYWECTBEHHHM , HEAOCTATKOM,
4TO BHECEHUE KAKUX~IHE0 U3MEHEHUA B XPAHUMYI MHPOPMALKI CONDAXEHO CO BHA-
YUTEJBHEMA TPYAHOCTHAMHU.

B nocieznee Bpemsi NOAYYEH nu&epecnmﬁ No CBOMM csoﬁCTgaﬁ MaPHUTHHA dJe--
MEHT=TpaHCGHAOKCOD (7. |

[Ipocreiwnit Tpancéﬂwxcop npeacTaBiaseT coOoﬁ'¢éppuToamﬁ cepaequuk c npa-
MOYrOJBLHOW TeTJed rMCTepésuéa, nuemmﬁﬁ LBa HepaBHHX oTBepcTus ( puc. 11).
| ,

- Takol DJ€MEHT MOXET OCTaBaThCH HeOHpeAeAeHHo JAOJTO B OJHOM H3 [ABYX

JCTOWYMBHX COCTOSHMH — GIOKMPOBAHHOM M -HEGJOKHDPOBaHHOM. llepBoe XapakTepu-

%
Puo. 11. Tpancgawxcop :
a — KOHCMPywxyus; 6 — OAOKUDPOBAHHOE COCMORHUE
8 — HeOAOKUpOBAKHOE COCMOAHUE, 3 —.30KHQ 3aNo0 -

MUKCOUECLO BAEME HMG

-31—
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i I
3yercs OTCYTCTBUEM CHIMHAJa Ka Wg Npd HANWYKK BOSGYXAEHUS KOJABLEBOH BOHH
BOKDYr oTBepcTus Il TOKOM, NpOTEKapmuMm N0 O6MOTKE Wy, & BTOpPOE ~ KOrZa

BO3CyXJEHHE DTOM B0HH TeM meirdmou ﬁpHBOAHT K TOSBAEHMI COJBIHMX CHUIHANOB
| 5.4.C. Ha ws,vqTo’csuAéTenbcwsyeT O IOJHOM NepeMarHMYMBAHUM MaTepuala 30~
HH, - | |
STH AB2 YCTOMUUBHX COCTOSIHUS MOXHO bTO*ﬂeCTBHTB_C<XpaHeHHeM ZIBOMYHOH

ﬁnéopuaunn;'no OOMOTKE Wg (egnﬂoﬂ, WIY DACHENJEeHHOH Ha 2 YacTH) ONepaTuB-
HO fi0ZaBaTh HUMIYJALCH TOKA CHHT&B&HH&,'CHPH&AH CYMTHBAHUSA CHUMATHL C OOMOT-~
KW Wg, & NEePeRroj cebAeanxa U3 OJHOI0 codTOﬂﬁuﬂ B APYroe OCYWECTBASTH C
IOMOWBK OOMOTKH U, . o |

- Takuu 06pasom, Tpaac®ﬂbxcop SIBISETCS HOBHM 3JIEMEHTOM IJs NOCTPOEHUS
MBTHUTHHX BaNOMHHANLAX yCTpoﬁCTé C BOBMOXHOCTBK CUHTHBSHUA Ge3 pa3pymerus
HHGODMAIKH . | ‘
.TbaHCQAMKCOp'MOXHO_paCCManHBaTb KaK COYeTaHne IBYX 3ﬂemeans;

‘Hepamﬁ, 3an6mnnapmnM‘sneMeHiom‘TpaHCQAmxcoﬁa ABJSETCS xoasueéépﬁan;a
80Ha ¢eppnTé Boxpyr;ﬁ;hord omBépCTna (puc.11). ﬂna pacueToB, CBaaaHHHx C
STHM BJEMEHTOM CXEMH, MH Moxeu NONB30BaTECH BCEMH JUHEHAHHMH paamepamn 30~
HH, KaKk ecl¥ OH OHa He Omna mnsnuecxn CBA3aHA C Tpauc¢nmxcopom, a saBaa-
JaCh OH OTAEJBHHM KOJABLOM. OTO KOJBIO HMEEeT CBOHM Hapyxugﬁ n BHyTpéHHﬁﬁ
|‘AuaueTpH, CBOE CEYeHHe M T.Z. MOXHO CHATH, HaNpUMEp, neTﬂw'rndTepesnca
3TOro xonbua;;Rorﬂa Tpaﬂcbnmxpop HaXOZMTCS B.ﬁ66AOKHpbBaHHOM:COCTdﬂHHH,
3Ta neTas OyAeT BECHMA MAJIO OTIWYATECS OT | TOH, KOTOPYE OH MH cuanu, BHpe~

5ap NpeABapUTEABHO BDTOT cepAeQan u3 Teja “TpAHCHMVKCODA.

Bropo# saemeHT TpaHCcdInKCOpA Oonee ClOXeH Aas nonnmauna. Ero HEJb3s
aNNpOKCUMUPOBATE B OOWEM BUAE K xoasuy COOTﬂeTCTBymmePo AnaueTpa, OZHAKO
B YaCTHOM cnyqae npnueﬂenna IS KAYECTBEHHOM OLEHKH ero poau B ynpaaneuun
MATHUTHHM HOTOKOM 3al0MUHAKELErO cepAeqHuxa Aaxe 1 rakas aNNpPOKCUMALUS

noneana, T&K KaK NOB3BOJSET HOJ]y‘iHTb pﬂ,ll HYXHBIX CBe,ZIeHIdM.

-32 -
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TPaHCPIOKCOPH MOIYT CAYKATH BIEMEHTaMH 3aalmero yCTpPOKCTBA, NOCTPOEH-
HOPO 1O JIWOOMY U3 BADHAHTOB CXEM, ONMCAHHHX BO 2-i riase, KOTopﬁe HE WC-
NONB3YWT CTATHYECKOE CMENeHne qepﬁequﬂkos ManﬁuH; Co6cTBenno onepaTuBhas
4acTb YCTPOMCTBA BKJINYaET B CeOS T6££Ro'sanomnﬂammne-snéﬁeHTm ¥ NODTOMY

[IpH pacueTe CXEeMH MOXHO NOJb30BATLCH COOTHomeﬁHHMH, aHaJOTUYHHMH BHBEIEH~

HHM BHIE.
llycTe, Hanpumep, yCcTpoHCTBO éyﬂeT HOCTpoeHo N0 NPUHUMIY COBNAZAKMHX -

Toxoa\jpnc.12). TpaHCHANKCOPH od%eguueﬂm B MaTpuly csouun\aanomnﬁammﬁmn

SJIEMEHTAMH, Y€pe3 KOTODHE NPOXOAAT 3 OOMOTKM: KOODAMHATHHE npososa . X , ¥

u oqu¢Manmnﬂ nposog "Cu', BOHgmHeACTBepCTHﬂ cBé6oAHm oT OOMOTOK.‘% TaKOM

BUzE Mannua 334a0IEr0 YCTPOACTBA HUUEM HE OTJUYAETCH OT MaTpHLEH aanéuu-—

Haomero ycTponcTBa, K Heidl npuMeHUMa obmas @opmyﬂav(i) AAs onpegeﬂenué_aeé

JUYUHH CYWTHBAEMOI'O CUCHAJa

Gy = * leg - 205 + (VT - 2)eg] . | (42)

AHanus noMex npu CUMTHBAKHM HEOOXOAMMO NDPOBOAMTE C YYETOM BOBMOKHOCTH

NOABJEHNA HanboJee HeOJarOnpUsTHHX KOAOB. B namn6osee HEeOJaronpusTHOM Cay—
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yae ABa;aanQﬁanay_naépaaumx‘cepﬂeqanua, Japmue nomexynaz; gaxdﬁcha B'
cocroannn "{" (iwpaﬂcmhmxcopAHeénoxnpOBaH)g'Hoﬁexa oi'OCTan§me beﬁ - 2)

cepﬂequnﬁos, HAXOASMUXCH. NOA TONOBHHHHM Boséyxgenueu,:qaanqu KOMIIEHCHDY—
éTcé 6xéronaga Touy,:QTo NpONUBKA canHBammef6 np0éona Bﬁﬁongeﬂaneﬂoqxogu.
‘OZHAKO BEJHMYMHA paéHOCTHOﬂ‘S.A.C.'HGMGX‘63 OT'KaXﬁOﬁ_Hapﬁ cxouneﬂénpoaan-
_ HEX TaKmM oépaapu bepgqunxos.éygeT Maxéuuanbnoﬁ~8 cayyae, eClH CepAedHH~
xﬁ; 06pasyKmue napy, Xpauaw»pasunquym HEGOpMALALD (oﬁﬂﬂ Tp&HC@ﬂmKCOp 610~

'KMDOB&H, APYrO#A~—— HET).-B Caupm.nqcnaronpuarnom clyyae TaKux nap,dyAeT
(VN - 2).
Yquwgyaa BHIIECKaB3aHHOE ,° 6yzeM moJ €5 NOHMMATH NOMEXY OT TPAHCEINKCO-

J

‘P2, XpaHsmero KOA "1" I noABepPammeroca IOJOBHHHOMY Boaéyxﬂehnm,’a nox eg
- paBHOCTHym ®.4.C. NOMEX OT ABYX Tpauc¢nmxcopoa, no-paauomy OpHEHTHPO™
B&HHHX OTHOCHTENBHO canuBammero NpPOBOAA, XPAHSMAX paannqnyw nnéopuaunm "

-Boaéymaaeumx NOJNOBHUHHEM TOKOM.

Torza, oéoaaaqna yepes KK oinomgune 31/92 H uepes Hpasn OTHOmEHHE
ei/es W OpOBEAs paj npeoépasoaaﬂuﬁ,;aaanoruqnmx NPUBEAGHHHM B I'laBe 2 ,
.-nonyqnm BHDAKEHHE AJ MAKCHMANBHOTO: o6reMa aneueHTapHom uannum C. yYeTOM

CaMHX HGGJI&POHPH&THBIX coquaHun KOJZOB ': '

KK 2
v | K 1 TR ‘
. £ = 4 " e .
o s Al (a3) -

Kpaaﬂ

Ora @opmyﬂa NO3BOASAET ONDPEACNUTD Nysyo' WUCXOAS M3 JIEIKO ONPEZENSEMHX

SKCHepHMGHTaﬂbHO, WIH. U3BECTHHX 3apauee, BEJIUUMH K, u Kpaan:
TlpuHUUnD nocmpoeﬁuﬂ 3a/l20WEr0 MATDPUYHOTO YCTPOHCTBA HAa TPAHCHANKCODAX

NOYTH HE OTIMYAETCS OT odméumx HPMHUMIOB, IO xofopHM cmpoﬁTca MATPUYHHE

CXeMH. Tpané@nmxcopm;oéxeggnﬂmTca B NJATH (pﬁc.lz); KaxzZasl U3 ROTOpHXHpeA-

Ha3HAUeHa AN XPaHEHMd OJHOMMEHHHX DPas3psifioB BCEX UHCEA YCTDPOACTEA M MOXET |

COCTOSITH, B BaBHCHMOCTH OT TDEGYEMOrO 06BEMa, M3 OJHOA WIH 6OJee DIEMeH-

...84-.
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Tapumx MaTpul. PasMemenue Tp&HC@ﬂwKCOpOB u KOHCTpYKuHH nJiaTH RONKHH obec~
neYuBaTh csoéoanmn AooTyn K OOJBIOMY OTBEPCTHI0 KaXZJOro Tpch¢ancopa,yCTa—'
;bsxa KOTOPOrO B HYXHOE COCTOSHHE nponsaoAnTca unnynbcou TOKa TOA nnnnnou
HOJﬂpHOCTH C noMompk MTEKKEpa (cM. raasy 1)

llo xoopaunaTau X n Y, CBABAHHHM C MaJIHM -OTBEPCTHEM TPAHCHAKKCODA, Kowo—
PRI Aonxen OHTH nsépau, noAacha Asynonspnme Hﬁnénbcm TOKa, HOAOBHHHOH
AMIINTYZH uaxgmn. Hpununnm ynpaBﬂeHuﬂ Manuuen M CUMTHBAHHS MHPODMALMH HE
OTJMYAWTCH OT ONHCAHHHX B npeAHAymnx riaBax.

IpyruM BapHaHTOM HCTIO/Nb30BAHNUS Tpancwﬂmxcopoa AJd NOCTPOEHHS 3aJa0mero

ychoﬁcwaa SABASETCSH Z~<BapHaHT. B GTOM Clydae UYKMCIO B3aNUCHBAETCSH. BAOAL
KOOpAHH&TH Z, CBSBAHHOH C OJHMM W3 BHXOJOB Aemn@paTopa BHOODKH. Maxcnmaﬂb-

HHI 06BeM yCTpOMCTBa onpeeasieTCs u3 Bmpaxenna-

€y = t le, + 2¢, i(f- z)e;, ), o (44)

rue: eé = 9.A.C. CHI'HaJa NOMEXH, nnayKTnpyeMés_"3anouunémmnmv3ﬂemeurom"
'Tpanc¢nmxcopa npu BOéGyXAeHﬂH“ePO'HMhyﬂhCOM TOKa NOMEXH Ze-
mu@pamoﬁa BHOODKH,
€, ~ Da3HOCTHAA D.Z4.C. CHLHAJOB IOMEX UHIYKTHDPYEeMHX "3alOoMUHAKOMUAMA
3JeMeHTaMH" napH TPaHCPAWKCOPOB, OPUEHTHPOBAHHHX NO~pas3HOMy
OTHOCHTEJBHO CUMTHBAKWETO NpPOBOJLA NPH BOBGYXKLEHMM WX UMY~
COM TOKa noMexu AemudppaTopa BHOODKH,

¥ - ob6rem sazammero ycTpoicTsa.

Qopﬁyna cnpaBelsuBa AJs NWCHX YETHHX N > 4-an>y0AOBHH, 4TO NpUMEHsETCS
KBaJpaTHHI AemHppaToOp ¥ OGECHEYEHO YepesOBaHUE NOJNAPHOCTA CHI'HAJOB Ha KaX-—
AOM CHUTHBaKmWeM NPOBOJAE. ‘

Ananuns BHpaxenus (44)noxasHBaeT, uTO B 3TOM Ccayuae MOXET OHTH AOCTHPH&T

/60ﬂsmnn 00BEM YCTPOUCTBA, YeM B MATPUYHOU CXeme COBNAJaKMUX TOKORB.
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KOHCprKTMBHO'BaAammee’yCTpOﬁCTBO no onucmeaemoﬁ~dxeme MOXET OHTb
YAOGHO BHIIOJNHEHO B ﬁuge METaJJN3UPOBAHHONR NJaTH (cM. rnaBy 1), Ha KOTOpOH
pasmemanpTCcsd TPAHCPANKCODH, OGBbELMHEHHNE B JIMHENKM, KaXLad M3 KOTOPHX
coofEeTCTByeT O HOY aqeﬂxe. JByNONADHHE UMOYJABCH TOKa BHOODKM MOCTYNAWT
ﬁa onpeneﬂeHHYm JUHEHKY OT M&PHHTHOPO‘AemH@paTOpa, NOZOGHOIO OTNMCAHHHM
BHmé.KOﬂquCTBOBEXOAOB'AemﬂépaTOpa paBHO UHCAY SiY€eK ycTpoicrsa. HanpaB-
JEHUE NPONKMBKH CUNWTHBAKMUX NOpaBPAAHHX NPOBOZLOB AOAqu'oéecnequTs yepeno-
BaHWE MOJSPHOCTH CUHTHBAEMHX C TPAHCQIWKCOPOB AAHHOTO Dasp#fa CHI'HAJIOB.

HeonepaTHBHAS 3allUCh HHPOpMAlUU B syerke 3aﬁammero yCTpoﬁQTBa IIPOU3BO~

- AUTCS TOAAYEH MMIYJbCA TOKa TOA WM WHOW TOJSPHOCTY NDH NOMOWU MTEKKEPa,
BCTaBﬂHeMOPd B 00JbBIOE ofBepOTue COOTBETCTBYKWHETrO TpaHChAwKcOopa. Ha puc.13

npelcTaBleHa YacTh NJATH TaKOro 3aJakmero yCTPORCTBa.

Hewugpamap Exbopku

IR

Puc.13. Kampuya co8nadawlyux mMOKO8 HA MPAHCHAWKCOPAX
028 3a0auye1o ycmpoucmsa ’
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3aKaonueHBe

[IpuMEeHEHNEe MATHUTHHX CEDAEYHUKOB AJs NOCTPOECHUs OHCTPOAEHCTBYWmMUX 3a-
LapmuX yCTpoiCTB NEpCneKTuBHO. [10 Mepe COKDameHHs JaMIOBOH annapaTybm 3a
cyeT NPUMEHEHMS MATHUTHHX M HOJYNPOBOAHUKOBHX DJIEMEHTOB yBEAUUYMBAKNTCH
N pEeuMylLecTra MATHATHHX 33 JapNUX YCTPOMCTE. '

B nacrosmee Bpems 6odee yAOOHOM AJs BHIOJHEHMA HAaZO CUUTATH OAHY UB3
CXEM, WCNOJb3YKMUX (EePPUTOBHE CEPACUHHKH . ' |

MerLUecs OTEUECTBEHHHE ¢eppuTH 06/aa4aKNT BNOJHE YAOBJAETBOPHUTEJbHHMU
XapaKTEepUCTHKaMl, OOCECHevYnBanliuMi HAZEXHYKW DAcOTy B 3a/2aRIAX yCTPOUCTBAX.

i CEepUHHHX YCTPOMCTB MOXHO DEKOMEHJOBATE CXEMH, NOCTPOEHHHE Ha ¢ep-—
PUTOBHX CEpIEUHUKAX, IJIs BKCIEDUMEHTAJLHHX X€& YCTDOUCTB ~ CXEMH Ha" TpaHC™
$AKKCOpaX, KOTODHE NOBBOASAKWT 60Jee I'MOKO H3MEHATH XPAHUMYKH YCTPOMCTBOM

HHbOpMALINI. . ‘
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